20-MPY-2003 09:41 FROM HPSELTINE LAKE 



TO 0017135472600 



P. 03 




m,UK Patent ™>GB <m2 343 691 m>B 



(45) Date of publication: 07.05.2003 



(54) TO* of the invention: Isolation of subterranean zones 

(51) Int CI 7 : E21B 43/14 



(21) Application No; 

(22) Date of filing: 

(30) Priority Data: 
(31) 60108558 



3926450.9 
09.11.1999 



(32) 16.11.1998 (33) US 
(43) Data A Publication: 17.05.2000 



(52) UK CL (Edition V ): 
61FEAC9FLWFMU 

(56) Documents Cited: 
WO 1992/008875 A 
US 5337808 A 



US 5375651 A 



(58) Field of Search: 

As for published application 2343691 A viz: 

UK CL (Edition R ) E1P RAC9 FLW FMU 

INTCL t E21B43fl4 

Other: EPODOC WPt JAPIO 

updated ea appropriate 



(72) inventDr(a): 
Robert Lance Cook 

(73) Proprietors): 

Shell Internationale Reseeroh 
MaatscftappQB.V. 
(Incorporated in the Netherlands) 
Department IP/43 Cord Van Bylandtiaen 
30, 2596 HR The Hague, Netherlands 

(74) Agent and/or Address for Service: 
Hasettine Lake fir Co 

Imperial House, 15-19 Klngsway, 
LONDON. WC2B 6UD, United Wrtfldom 



BEST AVAILABLE COPY 



2O-MAY-2083 09:41 FROM HASELTIKE LPKE TO^ 00^7135472600 # , ; . 

• *. - « J i J" 

t flOIATl OK a- qTTPTKRRANEAN ZONES 
BAGICGROO MP THE TMVgKTlOK 

This invention relates generally to oil and gas 
5 exploration, and in particular to isolating certain 
subterranean zones to facilitate oil and gas 

exploration. 

During oil exploration, a wellbore typically 
traverses a number of zones within a subterranean 
10 formation. Some of these subterranean zones will 

produce oil and gas, while othera will not. Further, 
it is often necessary to isolate subterranean zones 
from one another in order to facilitate the exploration 
for and production of oil and gas- Existing methods 
IS for isolating subterranean production zones in order to 
facilitate the exploration for and production of oil 
and gas are complex and expensive. 

The present invention is directed to overcoming 
one or more of the limitations of the existing 
20 processes for isolating subterranean zones during oil 
and gas exploration. 
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SUMMARY OF THB INVENTION 

According to on* aspect of the present invention, 
there is provided a system for extracting fluidic 
materials from one or more subterranean formations 
traversed by a wellbore, comprising one or more solid 
tubular members positioned within the wellbore. one or 
more of the solid tubular members including one or more 
external seals, one or more slotted tubular members 
positioned within the wellbore coupled to each of the 
solid tubular members for extracting fluidic materials 
from one or more of the subterranean formations; and a 
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shoe positioned within the wellbore coupled to one of 
the slotted tubular members, wherein one or more of the 
solid tubular members are radially expanded into 
intimate contact with the wellbore. 

According to another aspect of the present 
invention, there is provided a method of isolating a 
first subterranean zone from a second subterranean zone 
in a wellbore, comprising positioning one or more 
primary solid tubulars within the wellbore, each of the 
primary solid tubulars traversing the first 
subterranean zone; positioning one or more slotted 
tubulars within the wellbore, each of the slotted 
tubulars traversing the second subterranean zone; 
fluidicly coupling the slotted tubulars and the solid 
15 tubulars; and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone 
within the wellbore external to Che solid and slotted 
tubulars by radially expanding at least one of the 
primary solid tubulars into intimate contact with the 
20 wellbore. 

According to another aspect of the present 
invention, there is provided a method of extracting 
materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including 
25 a casing, comprising positioning one or more primary 
solid tubulars within the wellbore; fluidicly coupling 
the primary solid tubulars with the casing; positioning 
one or more slotted tubulars within the wellbore, the 
slotted tubulars traversing the producing subterranean 
30 zone; fluidicly coupling the slotted tubulars with the 
solid cubulars; fluidicly isolating the producing 
subterranean zone from at least one other subterranean 
zone within the wellbore by radially expanding at least 
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one of the solid tubulars into intimate contact with 
the wellbore, and fluidicly coupling at least one of 
the slotted tubulars with the producing subterranean 
zone . 

According to another aspect of the present 
invention, there is provided apparatus comprising . 

one or 

more solid tubular members positioned within * 
wellbore, each of the solid tubular members including 
one or mors external seals; one or more slotted tubular 
members positioned within the wellbore coupled to the 
solid tubular members; and a shoe positioned within the 
wellbore coupled to one of Che slotted tubular members 
wherein at least one of the solid tubular members and 
the slotted tubular members are formed by a radial 
expansion process performed within the wellbore in 
which at least one of the solid tubular members and the 
slotted tubular members are radially expanded into 
intimate contact with the wellbore. 

According to yet another aspect of the present 
invention, there is provided a system for extracting 
materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including 
a casing, comprising means for positioning one or more 
primary solid tubulars within the wellbore; means for 
fluidicly coupling the primary solid tubulars with the 
casing, means for positioning one or more slotted 
tubulars within the wellbore, the slotted tubulars 
traversing the producing subterranean zone; means for 
30 fluidicly coupling the slotted tubulars with the solid 
tubulars; means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean 
zone within the wellbore, means for fluidicly coupling 
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at least one of the slotted tubulars with the producing 
subterranean zone; and means for radially expanding at 
least one of the solid tubulars and the slotted 
tubulars into intimate contact with the wellbore. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a fragmentary cross-sectional view 
illustrating the isolation of subterranean zones. 

10 DETAILED DESCRIPTION OF THE ILLUSTRATIVE EMBODIMENTS 

An apparatus and method for isolating one or more 
subterranean zones from one or more other subterranean 
zones is provided. The apparatus and method permits a 
producing zone to be isolated from a nonproducing zone 
15 using a combination of solid and slotted tubulars. in 
the production mode, the teachings of the present 
disclosure may be used in combination with 
conventional, well known, production completion 
equipment and methods using a series of packers, solid 
20 tubing, perforating tubing, and sliding sleeves, which 
will be inserted into the disclosed apparatus to permit 
the commingling and/or isolation of the subterranean 
zones from each other . 

Referring to Fig. 1, a wellbore 105 including a 
25 casing 110 are positioned in a subterranean formation 
115. The subterranean formation 115 includes a number 
of productive and non-productive zones, including a 
water zone 120 and a targeted oil sand zone 125. 
During exploration of the subterranean formation 115 r 
30 the wellbore 105 may be extended in a well known manner 
to traverse the various productive and non-productive 
zones, including the water zone 120 and the targeted 
oil sand zone 125 * 
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^ In a preferred embodiment, in order to fluidicly 

isolate the water zone 120 from the targeted oil and 
sand zone 125 , an apparatus 130 is provided that 
includes one or more sections of solid casing 135, one 
5 or more external seals 140, one or more sections of 
slotted casing 14S, one or more intermediate sections 
of solid casing 150, and a solid shoe 155. 

The solid casing 135 may provide a fluid conduit 
that transmits fluids and other materials from one end 
10 of the solid casing 135 to the other end of the solid 
casing 13S. The solid casing 135 may comprise any 
number of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield 
tubulars fabricated from chromium steel or fiberglass. 
15 In a preferred embodiment, the solid casing 135 

comprises oilfield tubulars available from various 
foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the 
casing 110. The solid casing 135 may be coupled to the 
20 casing 110 using any number of conventional 

commercially available processes such as, for example, 
welding, slotted and expandable connectors, or 
expandable solid connectors. In a preferred 
embodiment, the solid casing 135 is coupled to the 
2 5 casing 110 by using expandable solid connectors. The 

solid casing 135 may comprise a plurality of such solid 
casing 135. 

The solid casing 135 is coupled to one more of the 
slotted casings 145. The solid casing 135 may be 
30 coupled to the slotted casing 145 using any number of 
conventional commercially available processes such as, 
for example, welding, or slotted and expandable 
connectors. In a preferred embodiment, the solid 
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casing 135 is coupled to the slotted casing 145 by 
expandable solid connectors. 

In a preferred embodiment, the casing 135 includes 
one more valve members 160 for controlling the flow of 
5 fluids and other materials within the interior region 
of the casing 135. In an alternative embodiment, 
during the production mode of operation, an internal 
tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be 
10 employed within the apparatus to provide various 

options for commingling and isolating subterranean 
zones from each other while providing a fluid path to 
the surface, 

in a particularly preferred embodiment, the casing 
15 135 is placed into the wellbore 105 by expanding the 
casing 135 in the radial direction into intimate 
contact with the interior walls of the wellbore 105. 
The casing 13 S may be expanded in the radial direction 
using any number of conventional commercially available 
20 methods- 

The seals 140 prevent the passage of fluids and 
other materials within the annular region 165 between 
the solid casings 135 and 150 and the wellbore 105. 
The seals 140 may comprise any number of conventional 
25 commercially available sealing materials suitable for 
sealing a casing in a wellbore such as, for example, 
lead, rubber or epoxy. In a preferred embodiment, the 
seals 140 comprise Stratalok epoxy material available 
from Halliburton Energy Services. The slotted easing 
30 145 permits fluids and other materials to pass into and 
out of the interior of the slotted casing 145 from and 
to the annular region 165. In this manner, oil and gas 
may be produced from a producing subterranean zone 
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within a subterranean formation- The slotted casing 
145 may comprise any number of conventional 
commercially available eectione of slotted tubular 
casing. In a preferred embodiment, the slotted casing 
145 comprises expandable slotted tubular casing 
available from Petroline in Aberdeen, Scotland- In a 
particularly preferred embodiment, the slotted casing 
145 comprises expandable slotted sandscreen tubular 
casing available from Petroline in Aberdeen, Scotland, 
The slotted casing 145 is coupled to one or more 
solid casing 135. The slotted casing 145 may be 
coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, 
for example, welding, or slotted or solid expandable 
connectors. In a preferred embodiment, the slotted 
casing 145 is coupled to the solid casing 135 by 
expandable solid connectors. 

The slotted casing 145 is preferably coupled to 
one or more intermediate solid casings 150 . The 
slotted casing 145 may be coupled to the intermediate 
solid 
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150 using any number of conventional commercially available processes 
such as, for example, welding or e»p«mdable aoUd or slotted cotmectora. In a 

pxefcrredexubod^ 
casing 150 by expandable solid connectors. 
5 ThelastslottedcasingUSispr^^ The last 

slotted casing 145 may be coupled to the aboe 155 using any number of 
conventional canmerc^ 
expandable solid or slotted 

casing 145 is coupled to the shoe 155 by an expandable solid connector. 
10 in an alternative «Dbc<^^ 

one of the intermediate solid casings 150. 

Inaprrfernrfembcnlin^ 
wubore 105 by expanding the dotted casings 146 in a radial direction into 
intimate contact with the interior walls of the wellbore 105. The slotted casings 
15 145 may be expanded in a radial direction using any number of conventional 
commercially available processes. 

TheintermedktesoMcastoglW 
between adjacent slotted casing* 145. The mtermediate solid casing 150 may 
conmrise any number of conventional commercially available sections of solid 
20 tubular casing such as, for example, oilfield tubulara fabricated from chromium 
steel or fiberglass. In a preferred embodiment, the mtermediate aolid casing 150 
comprises oilfield tubulars available from foreign and domestic steel mD3s. 

The intermediate solid casing 150 is preferably coupled to one or more 
sections of the slotted casing 145. The mtermediate solid caaing 150 may be 
26 coupl^tethe slotted casing 145 u^ 

available processes such as, for example, welding, or solid or slotted expandable 
connectors. In a preferred eml>odiment, the mtermediato solid casing 150 is 
coupled to the slotted casing 145 by expandable solid connectors. The 
intermediate solid casing 160 may comprise a plurality of such mtermediate solid 



30 casing 160. 

Inap re ferredembodnuent,eachm 
■ valve members 170 for controlling the flow of fluids and other materials 



20 -MflY-2003 09M3 FROM HPSELTINE LfiKE TO 0017135472600 P. 13 

✓ Sthin the interior region of the intermediate casing 150. In an alternative 
en *cxihnent, M wM^ 

the benefit of the present disclosure, during tba production mode of operation, an 
internal tubular string with various arrangements of packers, perforated tubing, 
5 sliding sleeves, and valves may be employed within the apparatus to provide 
variousoptionsforcominta 
while providing a fluid path to the surface. 

In a particularly preferred embodiment, the mtermediate casing 150 is 

placedtetothevnJlbcral^ 
10 direction into intimate contact with the interior walla of the wellbore 10B. The 



of conventional commercially available methods. 

In an alterative embcdin^ 
150 may be omitted. In en alternative preferred «nbo<3iment, one or more of the 
15 slotted casings 145 are provided with one or more seals 140. 

The shoe 155 provides a support member for the apparatue 130. In this 
manner, various production and exploration tools may be supported by the show 
150. The shoe 150 may comprise any number of conventional commercially 
available shoes suitable for use in a wellbore such as, for example, cement filled 
20 shoe.oranalu^umorcompositeshoe. Inaprrferredemrx)^ment > theahoel50 
comprises an aluminum shoe available from Halliburton. In a preferred 
embodiment, the ahoe 155 is selected to provide sufficient strength in compression 
and tension to permit the use of high capacity production and exploration tods. 
In a particularly preferred embodiment, the apparatus 130 includeB a 
25 plurality of solid casings 135, a plurality of seals 140, a plurality of slotted casings 
145, a plurality of intermediate solid casings 150, and a ahoo 155. More generally, 
the apparatus 130 may comprise one or more soM caaings 135, each vdth o M or 
more valve members 160,nslottedcastogs 145, n- 1 intermediate solid casings 150, 
ea ch with one or more valve members 170, and a shoe 155. 
30 During operation of the apparatus 130, oil and gaa may be controllably 

produced from the targeted oil aand sone 126 ustog tb* stotted casings 146. The 
oil and gaa may then be tranaported to a surface location u^ the soM casing 
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The use of intermediate aolid casings 150 with valve members 170 permits 
isol8te4s«^ofite Theeeals 
140 permit the zone 125 to be fhudicly isolated from the zone 120. The seals 140 
forth^pexniiteiBolated sections of the^ 
5 other. Intrnsmanr^,tbear*ar^ 
subterranean zones to be fiuidicly isolated. 

In an alternative embedment, as will be recognized by persona having 
ordinary skill in the art and also having the benefit of preeent disclosure, 
durir^ the prediction* 
10 arrangements of packers, perforated tal^ aUdmg aleeves, and ^ 

employed within the apparatus to provide various options for eonuningung and 
isolating subterranean zones from each other white providing a fluid path to the 
surface. 

An apparatus has been described that includes one or more solid tabular 
15 members, one or mere slotted tubular members, and a shoe. Bach solid tubular 
nu^ includes one or more external seals. The slotted tubular members are 
coupled to the solid tubular members. Tbaahoe is coupled to one of the slotted 
tubularmembers. In a preferred embodimmt, the apparal^ further 
ormoromtermediate solid tub^ 
20 slotted tubular members. Each intermediate solid tubular member preferably 
indudes one or more external seals. In a preferred embodiment, one or more of 
the solid tuhular members include one or more valve members. In a preferred 
BmbooJm ent, one or more of the intermediate solid tubular members include one 

or more valve members. 
25 An apparatus has been described tb^ include 

tubulars, n slotted tubulars, n-1 mtermediate solid tubular*, and a shoe. Bach 
prbnarysoUdtubulaxmcteto Thestotted 
tubulars are coupled to the primary solid tubulars. The mtermediate solid 
tubulars are coupled to and interleaved among the slotted tubulars. Bach 
30 mtermedtetesoMtubulartocludeso^ 
is coupled to one of the slotted tubulars. 
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f A method of Isolating afirst subterranean zone from a second subterranean 
zone in a weHbore has been described that includes positioning one or more 
primary solid tubulars and cme or more slotted tubulars within the wellbcre. The 
primary solid tubulars traverse the first subterranean zone and the slotted 

5 tubulars traverse the second subterranean zone. The slotted tubulars and the 
solid tubulars are fluididy coupled. The passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external 
to the solid and slotted tubulars is prevented. 

A method of extracting materials from a producing subterranean zone in a 

10 wellbore, at least a portion of the wellbore including a casing, has been described 
that includes positioning one or more primary solid tu bula r s and one or more 
slotted tubulars within the wellbore. The primary solid tubulars are fluididy 
coupled with the casing. The slotted tubulars traverse the producing subterranean 
zone. The producing subterranean zone is fluididy isolated from at least one other 

15 subterranean zone within the wellbore. At least one of the slotted tubulars is 
fluididy coupled with the producing subterranean zone. In a preferred 
embo diment, the method further includes controUably Huidicly decoupling at least 
one of the slotted tubulars from at least one other of the slotted tubulars. 

Although illustrative embodiments of the invention have been shown and 

20 described, a wide range of modification! changes and substitution is contemplated 
in the foregoing disclosure. In some instances, some features of the present 
invention may be employed without a corresponding use of the other features. 
Accordingly, It is appropriate that the appended claims be construed broadly and 
in a manner consistent with the scope of the invention. 
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1. a system for extracting fluidic materials from one 
or more subterranean formations traversed by a 

5 wellbore, comprising: 

one or more solid tubular members positioned 
within the wellbore. one or more of the solid tubular 
members including one or more external seals; 

one or more slotted tubular members positioned 
10 within the wellbore coupled to each of the solid 

tubular members for extracting fluidic materials from 
one or more of the subterranean formations; and 

a shoe positioned within the wellbore coupled to 
one of the slotted tubular members ,- 
15 therein one or more of the solid tubular members 

are radially expanded into intimate contact with the 
wellbore . 

2. The system of claim 1, further comprising; 
20 one or more intermediate solid tubular members 

coupled to and interleaved among the slotted tubular 
members, one or more of the intermediate solid tubular 
members including one or more external seals. 

25 3. The system of claim 1, further comprising one or 

more valve members for controlling the flow of fluidic 
materials through the solid tubular members. 

4. The system of claim 2, wherein one or more of the 
30 intermediate solid tubular members include one or more 
valve member* for controlling the flow of fluidic 
materials through the intermediate solid tubular 
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members . 



5. A method of isolating a first subterranean zone 
from a second subterranean zone in a wellbore, 

5 comprising: 

positioning one or more primary solid tubulars 
within the wellbore, each of the primary solid 
tubulars traversing the first subterranean zone; 

positioning one or more slotted tubulars within 
10 the wellbore, each of the slotted tubulars traversing 
the second subterranean zone; 

fluidicly coupling the slotted tubulars and the 
solid tubulars; and 

preventing the passage of fluids from the first 
15 subterranean zone to the second subterranean zone 

within the wellbore external to the solid and slotted 
tubulars by radially expanding at least one of the 
primary solid tubulars into intimate contact with the 
wellbore . 

20 

6. A method of extracting materials from a producing 
subterranean zone in a wellbore, at least a portion of 
the wellbore including a casing, comprising; 

positioning one or more primary solid tubulars 
25 within the wellbore; 

fluidicly coupling the primary solid tubulars with 
the casing; 

positioning one or more slotted tubulars within 
the wellbore, the slotted tubulars traversing the 
30 producing subterranean zone; 

fluidicly coupling the slotted tubulars with the 
solid tubulars; 
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fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within 
the wellbore by radially expanding at least one of the 
solid tubular a into intimate contact with the wellbore; 
and 

fluidicly coupling at least one of the slotted 
tubulars with the producing subterranean zone. 



7. The method of claim 6, further comprising: 
10 controllably fluidicly decoupling at least one of 

the slotted tubulars from at least one other of the 
slotted tubulars. 



8, The system of claim 1, wherein the one or more 
15 slotted tubular members comprises a plurality of 

slotted tubular members coupled to the solid tubular 
members, each slotted tubular member comprising a 
tubular member defining a longitudinal passage and one 
or more radial passages fluidicly coupled to the 
20 longitudinal passage. 

9. The method of claim 5, wherein positioning the one 
or more slotted tubulars comprises positioning a 
plurality of slotted tubulars within the wellbore, each 

25 slotted tubular comprising a tubular member defining a 
longitudinal passage and one or more radial passages 
fluidicly coupled to the longitudinal passage. 

10. The method of claim 6, wherein positioning the one 
30 or more slotted tubulars comprises positioning a 

plurality of slotted tubulars within the wellbore, each 
slotted tubular comprising a tubular member defining a 
longitudinal passage and one or more radial passages 
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fluidicly coupled to the longitudinal passage. 



n. An apparatus, comprising j 

one or more solid tubular members positioned 
S within a wellbore. each of the solid tubular members 
including one or more external seals; 

one or more slotted tubular members positioned 
within the wellbore coupled to the solid tubular 
members; and 

10 a shoe positioned within the wellbore coupled to 

one of the slotted tubular members ,- 

wherein at least one of the solid tubular members 

and the slotted tubular members are formed by a radial 

expansion process performed within the wellbore in 
15 which at least one of the solid tubular members and the 

slotted tubular members are radially expanded into 

intimate contact with the wellbore. 

12. The apparatus of claim 11, further comprising; 
20 one or more intermediate solid tubular members 

positioned within the wellbore coupled to and 
interleaved among the slotted tubular members, each 
intermediate solid tubular member including one or more 
external seals; 

25 wherein at least one of the solid tubular members, 

the slotted tubular members, and the intermediate solid 
tubular members are formed by a radial expansion 
process performed within the wellbore in which at least 
one of the solid tubular members, the slotted tubular 

30 members, and the intermediate solid tubular members are 
radially expanded into intimate contact with the 
wellbore. 
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13. The apparatus of claim 12, wherein one or more of 
the intermediate solid tubular members include one or 
more valve members for controlling the flow of fluids 
between the solid tubular members and the slotted 

5 tubular members. 

14. The apparatus of claim 11, further comprising one 
or more valve members for controlling the flow of 
fluids between the solid tubular members and the 

10 slotted tubular members. 

15. A system for extracting materials from a producing 
subterranean zone in a wellbore, at least a portion of 
the wellbore including a casing, comprising; 

15 means for positioning one or more primary solid 

tubular a within the wellbore; 

means for fluidicly coupling the primary solid 
tubulars with the casing; 

means for positioning one or more slotted tubulars 
20 within the wellbore, the slotted tubulars traversing 
the producing subterranean zone; 

means for fluidicly coupling the slotted tubulars 
with the solid tubulars; 

means for fluidicly isolating the producing 
25 subterranean zone from at least one other subterranean 
zone within the wellbore ; 

means for fluidicly coupling at least one of the 
slotted tubulars with the producing subterranean zone; 
and 

30 means for radially expanding at least one of the 

solid tubulars and the slotted tubulars into intimate 
contact with the wellbore. 
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16. The system of claim 15, further comprising: means 
for controllably fluidicly decoupling at least one of 
the slotted tubulars from at least one other of the 
slotted tubulars. 

5 

17. The system of claim 15, further comprising means 
for positioning a plurality of slotted tubulars within 
the wellbore; wherein each slotted tubular consists of; 

a tubular member defining a longitudinal passage 
10 and one or more radial passages fluidicly coupled to 
the longitudinal passage. 
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